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Description 



FUEL SAVING ENGINE DRIVEN 
WELDING-TYPE DEVICE AND METHOD 
OF USE 

Background of Invention 

[0001] The present invention relates generally to welding-type 
systems and, more particularly, to a portable welding- 
type apparatus designed to respond "on-demand" to op- 
erator input. The welding-type apparatus includes an en- 
ergy storage device capable of providing immediate and 
sufficient power in conjunction with an internal combus- 
tion engine that can then be started to compliment the 
energy storage device and provide sufficient operational 
welding-type power. 

[0002] Traditional welding-type apparatus can be broken into 
two basic categories. The first category receives opera- 
tional power from transmission power receptacles, also 
known as static power. The second is portable or self- 
sufficient, stand alone welders having internal combustion 



engines, also known as rotating power. While in many set- 
tings conventional static power driven welders are pre- 
ferred, engine driven welders enable welding-type pro- 
cesses where static power is not available. Rotating power 
driven welders operate by utilizing power generated from 
engine operation. As such, engine driven welders and 
welding-type apparatus allow portability and thus fill an 
important need. 

[0003] static powered welders initiate the weld process by way of 
a trigger on a hand-held torch or with an electrically 
charged stick connected to a charged electrode. 

[0004] Rotating power driven welders operate similarly, as long 
as the engine is running. If the engine is shut down, there 
is typically no residual power to create an arc. To once 
again weld, the engine must be started and run at opera- 
tional speed to produce the arc. Therefore, it is simply not 
possible to manually start and stop the engine between 
each and every break in the welding process. Further, 
even during longer periods, operators may find it easier to 
let the engine run because of distance to the engine, a 
misconception that it is better for the engine, or just out 
of habit. 

[0005] However, the welding process is usually not a continuous 



one. That is, there are many starts and stops involved in 
welding, and often, other steps are performed between 
welding. Such steps can include removing slag, rearrang- 
ing components, acquiring additional supplies, checking 
one's work, or simply taking a break. 

[0006] Further, rotating power driven welders typically require 
that the engine be running at full speed before sufficient 
power is generated to perform the welding-type process. 
That is, when initiating the welding-type process, an op- 
erator must first start the engine and wait until the engine 
is at operational speed before beginning the welding-type 
process. Operational speed is idle for non-welding opera- 
tion and full output for a welding-type process. This cre- 
ates long periods of user downtime, or results in a waste 
of fossil fuel by leaving the engine running. To avoid re- 
peatedly waiting for the engine to reach full state, opera- 
tors may allow the engine to idle during breaks in the 
welding-type process. That is, unlike traditional static 
welders that only use a significant amount of power dur- 
ing the welding-type process, rotating power driven 
welders can remain running and continually use energy 
even during a break in the welding-type process. 

[0007] Accordingly, although operation of the engine is not con- 



tinually necessary, operators allow the engine to continu- 
ously run. Running the engine at all consumes excess fuel 
and creates additional noise and exhaust unnecessarily. 

[0008] As such, although rotating power driven welders provide 
the required power over a suitable duration, startup and 
shutdown of the engine and the delay associated there- 
with, and the wasted use of energy of allowing the engine 
to run continuously, are significant drawbacks to rotating 
power driven welding-type apparatus. 

[0009] it would therefore be desirable to design a portable weld- 
ing-type device that is operationally equivalent to static 
welders. Specifically, it would be desirable to have a 
portable welding-type device that operates on-demand 
and meets the power requirements of the desired weld- 
ing-type process. 
Brief Description of Invention 

[0010] The present invention is directed to a portable welding- 
type apparatus that overcomes the aforementioned draw- 
backs. Specifically, the present invention includes a 
portable welding-type power source that includes both an 
energy storage device configured to supply welding-type 
power and an engine driven power source. A controller is 
included that switches between the energy storage device 



and the engine driven power source to deliver power to 
drive a welding-type process in an "on demand" manner. 

[001 1] | n accordance with one aspect of the present invention, a 
welding-type power source is disclosed that includes a 
power source housing and an internal combustion engine 
driven power source arranged in the power source hous- 
ing to supply electrical power. An energy storage device is 
included that is in rechargeable association with the inter- 
nal combustion engine driven power source and arranged 
to provide welding-type power for at least a given period. 

[0012] | n accordance with another aspect of the present inven- 
tion, a method of performing a welding-type process is 
disclosed that includes initiating a welding-type process 
from an energy storage device and starting a fossil fuel 
driven engine. Upon completion of starting the fossil fuel 
engine, the method includes switching the welding-type 
process from the energy storage device to the fossil fuel 
driven engine. 

[0013] According to another aspect of the present invention, a 
welding-type apparatus is disclosed that includes a weld- 
ing-type apparatus housing and an engine driven power 
source configured to supply electrical power and arranged 
substantially within the welding-type apparatus housing. 



An energy storage device is included that is connected to 
the engine driven power source and configured to supply 
power for a welding-type process alternately with the en- 
gine driven power source. 

[0014] According to another aspect of the invention, a welding- 
type power source is disclosed that includes a housing 
and a generator disposed in the housing and configured 
to deliver a welding-type power. An energy storage device 
is rechargeably connected to the generator and config- 
ured to deliver welding-type power over a given duration. 

[0015] various other features, objects and advantages of the 

present invention will be made apparent from the follow- 
ing detailed description and the drawings. 
Brief Description of Drawings 

[0016] The drawings illustrate one preferred embodiment 

presently contemplated for carrying out the invention. 
[° 017 ] In the drawings: 

[0018] pig. 1 is a perspective view of a welding-type apparatus 
incorporating the present invention. 

[0019] pig. 2 is a block diagram illustrating some of the compo- 
nents of the welding-type apparatus shown in Fig. 1 in 
accordance with one embodiment of the invention. 



[0020] pig. 3 is a block diagram illustrating some of the compo- 
nents of the welding-type apparatus shown in Fig. 1 in 
accordance with another embodiment of the invention. 
Detailed Description 

[0021] The present invention is directed to a welding-type appa- 
ratus and, more specifically, to a portable welding-type 
power source that includes both an energy storage device 
and an engine/generator, each arranged to be a primary 
welding-type power source. The present invention also 
includes a controller configured to selectively drive a 
welding-type process between the energy storage device 
and the engine, or combination thereof. 

[0022] As one skilled in the art will fully appreciate, the here- 
inafter description of welding devices not only includes 
welders but also includes any system that requires high 
power outputs, such as heating, cutting systems, aircraft 
ground support, and auxiliary power/power backup sys- 
tems. 

[0023] Aircraft ground power units are utilized to power aircraft 
when on the ground. Larger aircraft tend to utilize ground 
power units which output AC power while smaller aircraft 
tend to utilize ground power units which output DC 
power, typically at about 28 volts and in the range of sev- 



eral hundred amps. Ground power units that output DC or 
AC power may develop the DC power from a 3-phase AC 
source such as a static or rotating converter or a genera- 
tor. In either case, a transformer, rectifier, and/or inverter 
arrangement may be used to convert the AC power to the 
desired AC or DC output as when generating a welding- 
type power. 

[0024] Therefore, the present invention is equivalently applicable 
with any device requiring high power output, including 
welders, plasma cutters, induction heaters, generators, 
and the like. Reference to welding power, welding-type 
power, or welders generally, includes welding, cutting, 
heating power, aircraft ground support, or auxiliary power 
generators. Description of a welding apparatus illustrates 
just one embodiment in which the present invention may 
be implemented. The present invention is equivalently ap- 
plicable with systems such as cutting, induction heating 
systems, aircraft ground support systems, and power 
generation systems. 

[0025] Figure 1 shows a welding-type device 10. The welding- 
type device 10 includes a housing 12 which encloses the 
internal components of the welding device. Optionally, the 
welding-type device 10 includes a loading eyehook 14 



and/or fork recesses 16. The loading eyehook 14 and the 
fork recesses 16 facilitate the portability of the welding- 
type device 10. Optionally, the welding-type device 10 
could include a handle and/or wheels as a means of de- 
vice mobility. The housing 12 also includes a plurality of 
access panels 18, 20. Access panel 18 provides access to 
a top panel 22 of housing 12 while access panel 20 pro- 
vides access to a side panel 24 of housing 12. A similar 
access panel is available on an opposite side. These ac- 
cess panels 18, 20, provide access to the internal compo- 
nents of the welding-type device 10 including, as will be 
described, an energy storage device suitable for providing 
welding-type power. An end panel 26 includes a louvered 
opening 28 to allow for air flow through the housing 12. 
[0026] The housing 12 of the welding-type device 10 also houses 
an internal combustion engine. The engine is evidenced 
by an exhaust port 30 and a fuel port 32 that protrude 
through the housing 12. The exhaust port 30 extends 
above the top panel 22 of the housing 12 and directs ex- 
haust emissions away from the welding-type device 10. 
The fuel port 32 preferably does not extend beyond the 
top panel 22 or side panel 24. Such a construction pro- 
tects the fuel port 32 from damage during transportation 



and operation of the welding-type device 10. 
[0027] Referring to Fig. 2, a block diagram of the components of 
a welding-type device 10, such as that shown in Fig. 1 is 
shown. Specifically, a plurality of elements forming a 
power source 34 of the welding-type device 10 is shown. 
Within the power source 34 is an engine 36 connected to 
a generator 38. When in operation, the engine 36 drives 
the generator 38 to produce power which is delivered to a 
detection circuit/power conditioner 40. The detection cir- 
cuit/power conditioner 40 is in electrical communication 
with an energy storage device 42. The energy storage de- 
vice 42 is controlled to provide power to a converter 44, 
which, in turn, delivers the conditioned power to a current 
detection circuit/signal circuit 46. As will be described, a 
switch 48 is provided that may be controlled by a switch 
controller 50 to deliver power from the engine 36 and 
generator 38 to a torch 52 and a workpiece 54 to effectu- 
ate a desired welding-type process, instead of from the 
energy storage device 42, that is merely charged by the 
engine 36 and generator 38. Therefore, it should be ap- 
preciated that together the detection circuit/power condi- 
tioner 40, current detection circuit/signal circuit 46, 
switch control 50, and switch 48 serve as a controller, 



designated generally by reference numeral 56. 

[0028] when the power source 34 is not providing any power to 
drive a welding-type process, the switch 48 is in the open 
position and the engine 36 is off, as shown, and the con- 
verter 44 prohibits the energy storage device 42 from dis- 
charging. When an operator desires to begin a welding- 
type process, the operator engages the torch 52 which 
causes an electrical connection between the energy stor- 
age device 42 and the torch 52 and workpiece 54. Specifi- 
cally, the converter 44 provides the power necessary for 
the welding-type process to the current detection circuit/ 
signal circuit 46 which then delivers the power to the 
torch 52 and workpiece 54. As such, the power necessary 
to effectuate the welding-type process is delivered sub- 
stantially immediately upon initiation of the torch input by 
the operator, thereby providing on-demand power for the 
welding-type process. 

[0029] As will be described, once the current detection circuit/ 
signal circuit 46 senses current drawn from the energy 
storage device 42, the current detection circuit/signal cir- 
cuit 46 generates a start signal 47 that is sent to the en- 
gine 36/generator 38 to start the engine 36. Therefore, 
substantially simultaneously with the converter 44 closing 



the electrical connection with the energy storage device 
42, a start signal 47 is generated and sent by the current 
detection circuit/signal circuit 46 to initiate engine start- 
up. 

[0030] while it is contemplated that the energy storage device 42 
be configured to readily deliver a power suitable for the 
desired welding-type process, in alternate embodiments, 
it may not be so configured. Preferably, the power deliv- 
ered from the energy storage device 42 to the converter 
44 is converted by the converter 44 to a power suitable 
for welding-type processes. However, it is also contem- 
plated that the converter 44 can include a boost circuit to 
increase the voltage from the energy storage device to be 
within a suitable range for a particular welding-type pro- 
cess. 

[0031] ^ is also contemplated that a boost and buck circuit con- 
figuration may be used in conjunction with the energy 
storage device 42 to deliver a power desired for a particu- 
lar welding-type process. As such, it should be recog- 
nized that numerous configurations may be utilized to 
configure the converter 44. That is, the use of a forward 
converter, resonant converter, Cuk converter, full-bridge 
converter, half-bridge converter, AC bridge and the like, 



are equivalent substitutions. 

[0032] a s stated, substantially simultaneously with the current 
detection circuit/signal circuit 46, a start signal is gener- 
ated by the current detection circuit/signal circuit 46. The 
start signal is sent from the current detection circuit/sig- 
nal circuit 46 to the engine 36, which causes the engine 
36 to begin a start-up process. 

[0033] Therefore, while the energy storage device 42 is providing 
operational power for the welding-type process, the en- 
gine 36 begins a start-up period. During this start-up pe- 
riod, the engine 36 starts and while getting up to opera- 
tional speed, the generator 38 is not yet sufficiently driven 
to generate operational power. During this start-up or ini- 
tialization period, power is instantaneously supplied by 
the energy storage device 42, and the detection circuit/ 
power conditioner circuit 40 operates as a sensor to de- 
termine whether the generator 38 is producing enough 
power for the welding-type process. 

[0034] once the current detection circuit/power conditioner cir- 
cuit 40 determines that the generator is providing a suffi- 
cient power, the engine 36 and generator operate in a 
post-initialization or post-start-up period and the current 
detection circuit/power conditioner circuit 40 sends a 



feedback signal 45 to the converter 44 and the switch 
control 50 indicating that the engine 36 and generator 38 
are operating sufficiently to deliver power suitable for 
driving the welding-type process. 
[0035] Accordingly, the converter 44 opens the electrical connec- 
tion between the energy storage device 42 and the current 
detection circuit/signal circuit 46. Substantially simulta- 
neously with the converter 44 opening, or immediately 
prior to, the switch control 50 closes the switch 48 
thereby providing power from the engine 36 to the torch 
52. The electrical opening performed by the converter 44 
and electrical closing of the switch 48 are performed 
rapidly and substantially simultaneously such that the 
welding-type process performed between the torch 52 
and workpiece 54 is uninterrupted and unnoticeable to 
the user because of the internal switching. That is, the 
switching of driving electrical sources occurs such that the 
operator of the welding-type device 10 is unaware of the 
switching and the welding-type process occurs unim- 
peded. 

[0036] However, if a break in the welding-type process occurs, 

the current detection/signal circuit 46 senses an interrup- 
tion in the welding-type process and generates a signal 



that is sent to shutdown the engine 36. A time delay can 
be used to prevent frequent start/stops of engine 36 for 
brief welding interruptions. Additionally, before shutting 
down, the detection circuits 40, 46 ensure that the energy 
storage device 42 is substantially recharged. As such, the 
welder operates more efficiently, and noise and combus- 
tion emission generated by the engine 36 are reduced. 

[0037] once power is no longer being delivered by the generator 
38 and is detected by the detection circuit/power condi- 
tioner 40, the detection circuit/power conditioner 40 
sends a signal to the switch control 50 that causes the 
switch control 50 to open the switch 48. 

[0038] After the break in the welding-type process ends and the 
operator re-engages the torch 52, the previously de- 
scribed operation is reiterated. That is, operational power 
is again delivered by the energy storage device 42 while 
the engine 36 begins the start-up period. Once engine 
start-up is complete, an electrical configuration of the 
power source 34 is switched to deliver power from the 
engine 36 and generator 38. 

[0039] | n accordance with one embodiment of the invention, the 
engine 36 and generator 38 are configured to deliver 
more power than necessary to drive the welding-type 



process. In this case, once the engine 36 is operating to 
deliver operational power to drive the welding-type pro- 
cess, the detection circuit/power conditioner 40 may in- 
termittently generate some power for the energy storage 
device 42 thereby delivering power to the energy storage 
device 42. That is, the detection circuit/power conditioner 
40 closes an electrical connection to the energy storage 
device 42. However, in accordance with a preferred em- 
bodiment, raw power from the generator 38 is not deliv- 
ered directly to the energy storage device 42. Instead, the 
detection circuit/power conditioner 40 includes a conver- 
sion circuit configured to condition the power delivered to 
the energy storage device to be within a charging power 
range. For example, it is contemplated that the detection 
circuit/power conditioner 40 may include a buck con- 
verter, or other similar converter, to limit current supplied 
to the energy storage device 42. As such, the energy stor- 
age device 42 is preferably recharged with a trickle charge 
whenever the engine 36 is at full operational speed. 
[0040] | n accordance with another embodiment of the invention 
shown in Fig. 2, power is not diverted to the energy stor- 
age device 42 while the engine 36 is providing power to 
drive the welding-type process. Rather, upon sensing a 



break in the welding-type process, the switch control 50 
opens the switch 48 and the detection circuit/power con- 
ditioner 40 closes to deliver a charging power to the en- 
ergy storage device 42. In this case, the engine 36 re- 
mains running for a predetermined time after the break in 
the welding-type process. As such, the detection circuit/ 
power conditioner 40 receives power from the generator 
38, converts the power to a suitable charging power, and 
provides the charging power to the energy storage device 
42 to recharge the energy storage device 42 for the next 
operational cycle of the welding-type process. 
[0041] | n accordance with yet another embodiment of the inven- 
tion shown in Fig. 2, start-up of the engine 36 is only ini- 
tiated once the energy storage device 42 is sufficiently 
depleted. That is, the converter 44 monitors characteris- 
tics of the power delivered by the energy storage device 
42 and if a current or voltage characteristic of the power 
output of the energy storage device 42 drops below a 
threshold, the engine 36 enters a start-up period. Once 
the engine enters a post-start-up period, the electrical 
configuration of the power source 34 is switched to drive 
the welding-type process from the engine 36 and the en- 
ergy storage device 42 is switched off. Accordingly, the 



energy storage device 42 is efficiently utilized, and short 
engine running durations are avoided. Again, it should be 
appreciated that together the detection circuit/power 
conditioner 40, current detection circuit/signal circuit 46, 
switch control 50, and switch 48 serve to function as a 
controller, designated generally by reference numeral 56. 
[0042] Referring now to Fig. 3, a block diagram, in accordance 
with an alternative embodiment of the components of 
welding-type device 10 of Fig. 1, is shown. In accordance 
with this embodiment, the engine 36 and generator 38 are 
connected to the switch control 50 and switch 48. The 
switch 48 is controlled by switch control 50 to limit power 
delivery from the generator 38 to the energy storage de- 
vice 42. As such, operational power to drive the welding- 
type process is always delivered from the energy storage 
device 42 while the engine 36 and generator 38 serve to 
recharge the energy storage device 42. That is, once the 
operator initiates a welding-type process, the converter 
44 allows power to be delivered from the energy storage 
device 42 to the torch 52, and ultimately, the workpiece 
54. Power delivery continues from the energy storage de- 
vice 42 until the welding-type process ceases. The engine 
36 and generator 38 are only caused to operate should 



the energy storage device 42 be depleted to a predeter- 
mined level in order to avoid excessive operation and 
starts/stops of the engine 36 and generator 38. As such, 
the energy storage device 42 serves to provide on- 
demand power for a desired welding-type process and the 
engine 36 serves to recharge the energy storage device 
42. 

[0043] | n accordance with one embodiment, the engine 36 is 

caused to initiate start-up in response to the converter 44 
supplying any power to the torch 52/workpiece 54 and 
sends a start command signal 47 to the engine 
36/generator 38. As such, engine start-up begins sub- 
stantially simultaneously with operator initiation of the 
welding-type process. In this case, the engine 36 begins 
start-up while the energy storage device 42 is driving the 
welding-type process. Once the engine 36 reaches a 
post-start-up period, the switch control 50 closes the 
switch 48 and a charging power is delivered to the energy 
storage device 42. Therefore, the switch control 50 and 
switch 48 function as a controller 56 designed to deliver 
charging power to the energy storage device 42 once the 
engine 36 reaches the post-start-up period. The charging 
power is within a charging power range for the energy 



storage device 42. Accordingly, as power is being drawn 
from the energy storage device 42 to drive the welding- 
type process, the energy storage device 42 is simultane- 
ously being recharged. When the welding-type process 
ends, the engine 36 continues operating for a predeter- 
mined period to allow the energy storage device 42 to 
reach full charge. 

[0044] | n accordance with another embodiment, the engine 36 is 
caused to initiate start-up only after a break in the weld- 
ing-type process is detected. As such, engine start-up 
begins shortly after the welding-type process ends. In this 
case, the engine 36 begins start-up once the energy stor- 
age device 42 is no longer driving the welding-type pro- 
cess. Once the engine 36 reaches a post-start-up period, 
the switch control 50 closes the switch 48 and a charging 
power within a charging power range of the energy stor- 
age device 42 is delivered directly from the generator to 
the energy storage device 42. The engine 36 is configured 
to continue operation until the energy storage device 42 
reaches a substantial recharge state. 

[0045] | n either case, the invention allows on-demand delivery of 
power necessary to effectuate a desired welding-type 
process. Furthermore, these specific configurations allow 



the size and power generation ability of the engine 36 and 
generator 38 to be smaller than an engine and generator 
configuration that is otherwise necessary. 

[0046] Therefore, the above-described system enables on- 
demand responsiveness from a portable welding-type 
power source. The system generates less noise and con- 
sumes less fuel than traditional engine driven welding- 
type power sources that do not utilize such an energy 
storage device. It is contemplated, that the engine and 
generator may operate at various frequencies and speeds, 
while not affecting the welding or auxiliary output. 

[0047] it i S contemplated that the present invention may be uti- 
lized with a plurality of welding-type process. For exam- 
ple, the welding-type apparatus may operate according to 
a Metal Inert Gas (MIG) welding-type process, formerly 
known as Gas Metal Arc Welding-type (GMAW) process, a 
Tungsten Inert Gas (TIG) welding-type process, a Shielded 
Metal Arc Welding-type (SMAW) process, a plasma-cutting 
process, induction heating process, aircraft ground power 
process or other welding-type processes. 

[0048] Therefore, the present invention includes a welding-type 
power source includes a power source housing and an in- 
ternal combustion engine driven power source arranged in 



the power source housing to supply electrical power. An 
energy storage device is included that is device in 
rechargeable association with the internal combustion en- 
gine driven power source and arranged to provide weld- 
ing-type power for at least a given period. 
[0049] | n another embodiment of the present invention, a 

method of performing a welding-type process is disclosed 
that includes initiating a welding-type process from an 
energy storage device and starting a fossil fuel driven en- 
gine. Upon completion of starting the fossil fuel driven 
engine, the method includes switching the welding-type 
process from the energy storage device to the fossil fuel 
driven engine. 

[0050] An alternate embodiment of the present invention has a 
welding-type apparatus housing and an engine driven 
power source configured to supply electrical power and 
arranged within the welding-type apparatus housing. An 
energy storage device is included that is connected to the 
engine driven power source and configured to supply 
power for a welding-type process alternately with the en- 
gine driven power source. 

[0051] a further embodiment of the present invention includes a 
welding-type power source is disclosed that includes a 



housing and a generator disposed in the housing and 
configured to deliver a welding-type power. An energy 
storage device is rechargeably connected to the generator 
and configured to deliver welding-type power over a given 
duration. 

[0052] The present invention has been described in terms of the 
preferred embodiment, and it is recognized that equiva- 
lents, alternatives, and modifications, aside from those 
expressly stated, are possible and within the scope of the 
appending claims. 



